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Physicochemical Properties of Composts with Varied Nitrogen Content in Tunnel
Composting and Effect on Yield of Agaricus bisporus
YING Zheng-he'?, KE Bin-rong'”, LU Zheng-hui'”’, LAN Qing-xiu"*, LIAO Jian-hua'*
(1. Institute of Edible Fungi, Fujian Academy of Agricultural Sciences, Fuzhou, Fujian 350014, China; 2. National and Local
Joint Engineering Research Center for Breeding & Cultivation of Featured Edible Fungi, Fujian Academy of
Agricultural Sciences, Fuzhou, Fujian 350014, China)

Abstract: [ Objective] Phsicochemical properties of composts with varied nitrogen (N) contents during tunnel composting
were analyzed to provide the basis for optimizing the formula of Agaricus bisporus substrate. [ Method] Wheat straws and
chicken manure were blended to result in starting compost materials with varied N contents at 1.15% (T1), 1.35% (T2), and
1.55% (T3) for the tunnel composting. Samples at different composting stages were taken for measurements on moisture, ash,
and N contents as well as pH. Yields of mushrooms grown on the composts from Phase | and Phase Il of the composting
process were compared for evaluation. [ Result] In all cases, the N content in compost increased continuously during the
fermentation process. Collected after Phase I, the 2.28% of N content from T3 was significantly higher than T1. The generally
weak alkaline compost had a pH increased initially followed by a decline. The pH of T3 in either Phase | or Phase Il was the
highest among all samples. A correlation between the pH and N content in compost was observed. The moisture content
decreased continuously during the fermentation showing a minimum at 65.78% on T3 in Phase II which was considered
suitable for the mushroom cultivation. The ash content increased continuously along the composting. Among the various N

levels, T1 had the lowest ash content at the beginning and remained the lowest with a content of 30.92% at the end of Phase II.
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The compost with a higher N content during tunnel composting produced higher mushroom yield, as the greatest yield of 20.74

kg~m'2 was found on T3. [ Conclusion] The physicochemical properties of the compost during tunnel composting changed

significantly with varied N contents in the raw material. The mushroom yield reached the highest level under T3 when 1.55% N

was formulated in the starting compost materials. Thus, T3 was recommended for commercial A. bisporus cultivation.
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Table 1 Physicohemical properties of raw materials

- SEE ABRE AKR KS
o Moisture Ash

R terial Nitrogen Carbon
aw material
content/%  content/%  content/%  content/%

ZFf Wheat straw 0.48 46.50 15.32 8.11
#%3& Chicken manure 3.80 45.00 70.27 19.92
1 Soybean meal 72 45.4 9.6 6.8

1.3 ERERERS

H HI % 8 & WERC 5 Bk AU L 2 7E 1.20%~1.50%,
A BRI JFORH & A AT O, RE A A
B 1.15% (T1) . 1.35% (T2) Ak 1.55% (T3)
() 3 ANAEFREL )T . Bo T1: 2FF20t, A3 16.25¢;
fidy T2: Z&FF20t, W93 16.25t, TR 0.10t; FLHr
T3: AFF20t, WFE22t, TOKHI0.55t, HAMSALIEA
BRI 5.5% 4 .
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Table 2 N content of composts with varied nitrogen contents at different stages of composting (HA7: %)
N[ & FEHr B Different stages of composting
Qb3 Treatments
#E— K Start phase [ —¥ First turning %% Second turning = #% Third turning  #F X Start phase [~ Hi ¥} End phase Il
Tl 1.16+£0.01 k 1.37£0.02 1.59+0.02 hi 1.6240.02 ghi 1.78£0.02 de 2.05+0.03 ¢
T2 1.3840.02 j 1.43£0.02] 1.6710.01 fg 1.67£0.02 fg 1.81£0.02d 2.20+0.06 b
T3 1.574+0.02 i 1.65+0.02 gh 1.7240.03 ef 1.74£0.01 e 1.83+£0.02d 2.28+0.00 a

W FSEHR S AR 7 EBEROR AR B 2 62 7 8% (P<0.05), #3~5[[.

Note: Data with different letters on same column indicate significant differences between treatments (P<<0.05) . Same for Tables 3-5.
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Table 3 pH of composts with varied nitrogen contents at different stages of composting

AN R 2K B Different stages of composting

Kb Treatments

WE—IK Start phase [~ —%% First turning %% Second turning ~ =#% Third turning 3 X Start phase [  Hi¥} End phase Il
T1 8.10£0.08 be 8.13£0.07 abc 8.13£0.03 abc 8.0410.04 cd 7.82£0.08 ef 7.59£0.04 gh
T2 8.09+£0.06 be 8.12+0.03 abc 8.23+0.03 ab 8.16+0.02 abc 7.91£0.02 de 7.54+0.03 h
T3 8.23+£0.04 ab 8.27+0.03 a 8.25+0.11 ab 8.14£0.02 abc 8.02£0.08 cde 7.721+0.03 fg
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Table 4 Moisture content of composts with varied nitrogen contents at different stages of composting (AL %)

AN R B Bt Different stages of composting

A3 Treatments
HE—IK Start phase I~ —%% First turning %% Second turning ~ =#% Third turning  #f —JX Start phase [l H{%} End phase Il
T1 79.26+0.49 a 76.23+1.20 bed 75.28+0.92 cdef 72124088 g 72.12+097 g 66.75+0.52 h
T2 78.7010.70 ab 75.691+0.91 cde 73.7410.50 defg 72.9011.46 fg 72.6410.44 fg 67.62£095h
T3 77.48 +0.64 abc 76.22+0.64 bed 74.321+1.09 defg 729+ 1.12 efg 72111084 g 65.78+0.86 h

i A K i o 38 R A . ORI D Ad KW e, 3 AR K AR . T AR
T3, 4 65.78%, 5 T1. T2 A4bBEAY YRS K & i A PR A W A A A B 0 A, K WU B
ZEFARE (P>0.05), (HEFT AL B RS AR AN o[RBT}

& KE (P<0.05), fr&BEaERFER, IR E A% Y), HESTTLEN, AL T4
2.4 Klﬁj”‘fﬁaﬁiﬁ%ﬂﬂ%ﬁﬁﬁﬁ“w WA AR, REESSHS, “IREEFERIK M 30.92%,

WA PE TRF R AT A TR i, KA BT AW (P<005). FEHE#ER TR
R e D) = B g 1 22 ] A T R D lﬁtlﬁlff B JECRL R 2> FEER VR TFRSIE . A NERFIEE,
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Table 5 Ash content of composts with varied nitrogen contents at different stages of composting CHLAT: %)

AN[A R BB Bt Different stages of composting

KbPE Treatments

jE—K Start Phase I~ —#% First turning %% Second turning ~ —#% Third turning ~ #f —IX Start phase [l {}} End phase [T
T1 18.444+0.92h 22.08+0.85¢ 25.11£0.90 ef 27.291+1.04 de 28.314+0.18 cd 30.92+0.83 b
T2 21.95+092 ¢ 22.51+0.72 g 25.32+0.99 ef 28.59+0.18 bed 29.90£0.60 be 33.81£0.77 a
T3 22.62+1.20¢g 23.18+0.79 fg 26.58+0.35 de 28.861+1.02 bed 30.0610.23 be 34.04+0.72 a
EA EE SRR 5B
25 AREEZREGHEFRXNAELE~EROFN 0 0T BT BT
PR PEL T L A (] Ak 30 2 SR AT O A % aa X alg
ARk, FERHEER IO T3 403, 20.74kgm o 34 2]
. v 3 5 ab a
KEFERATHT 3 7 BB L S R B 81.90% 2 4 b
78.99%. 79.73%. TI LIEE’J"”*{%HFMEET,HJL% ﬂﬁj ) mﬂ
kg m . T3 AL}E E’Jﬁ% {%FE 5711 AL}E E’Jﬁ% {gmfs First flush Second flush ~ Third flush
BEFEZE (P<0.05), HMNMNE, S4B E: AF/NG FREFRORN R AL B 22 57 B2 (P<<0.05) .
e ?'% *J’H :@;q ﬁ Fg E = I—] HT% Ej][] "% 5 Note: Data with different lowercase letters indicate significant
" o ’ e difference (P<<0.05) .
3 b5 %h E1 FESARGEFHNEEHR

Fig. 1 Yields of A. bisporus cultivated on composts of varied N

XA B 85 5 e e e ] i A e — N A ) contents
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